Abstract. 2014 After neutron activation, iridium samples have been kept at low temperature (22 K). The electrical resistivity decreases or increases with time according to whether the activation was moderate or high. A coherent interpretation is given implying the recoil-induced creation of a Frenkel pair during activation and its subsequent annihilation, with a probability ~ 0.8, due to a second subthreshold recoil.
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What is known of Frenkel pairs in iridium has been determined through 4 K electron irradiations. It can be summarized as follows :
i) the threshold for atomic displacement is Td = (46 ± 2) eV [5] ; ii) the resistivity of a concentration c of Frenkel pairs is (670 ± 50) c~ . cm [5] ; iii) there is rigorously no thermal recombination of an interstitial and a vacancy below a temperature of 35 K [5] .
Let us now consider the evolution of I1Prec.. It varies exponentially as :
with the following quantities : a) the half life! is equal to 23 hrs for (I) and (II) ; b) the saturation resistivity 0p ~ is equal to 3.2 x 10 gfl. cm for (I) and to 3.7 x 10 gil. cm for (II).
Point a) is strongly in favour of a same mechanism for recombination in (I) and (II). Point b) is more striking : the total resistivity I1poo of the defects which are likely to recombine is of the same order for both experiments in which however the fluences differ by a factor of ~ 10. We are thus naturally inclined to see if, among all the different isotopes created during the irradiation, there is one which would attain its quasi-equilibrium sufficiently rapidly so as to exist with similar concentrations at the end of (I) and at the end of (II). The calculation of the concentrations (see [4] [9] . For details about determination of Frenkel pair creation by recoils, see [12] . Td = 46 eV from i) above). (Fig. 4) . Let us recall here that the creation of point defects through recoil phenomena has been observed in quite a few metals [10] . At the end of the irradiation, we are thus left with a concentration c'j 4 = 0.55 c'4 of (I -i)4 pairs, where c'4 is the concentration of 194Ir atoms U = (I) or (II)).
During the subsequent out of flux measurements, the temperature is held constant (To = 22 K), so that these interstitials will not undergo any thermal recombination (see iii) above). On the other hand 194Ir transforms into 194pt with a half-life t3 (see Fig. 2 ). The average recoil energy (~ 18 eV) is now inferior to the threshold energy. This energy, dissipated in the volume V, is too small to create a new Frenkel pair but can be sufficient to allow the recombination of the (I -i)4 pair. This ability to induce the above recombination depends on the exact recoil energy E4 and on the direction of the impulse of the recoil. When averaged over all the possible events it defines a recombination probability p. c' 4 changes then according to : which corresponds to a recombination resistivity :
This evolution is that which we found experimentally (1) , the half-life T = 23 hrs being close to t 3 (-20 hrs). The knowledge of Apoo in (1) and that of c4 in (2) (see § 2.2) leads to the experimentally measured probabilities :
The periods agree fairly well especially when one keeps in mind that the radioactive half-lives, particularly t3, are known with bad accuracy. The two experimental values for p differ noticeably (1).
( 1 ) Let us remark here that the above mechanism could also be considered when 19 2Ir disintegrates (see Fig. 2 ). This isotope is indeed created in much larger quantities than 194Ir (C2I~ = 1.8 x 10 ~ 3 and cgl) = 1.7 x 10 -4 at the end of irradiations (I) and (II) respectively). 192Ir has a larger radioactive half-life (74 days) than 194Ir (-20 hrs). Moreover the corresponding average recoil is only 3 eV which is much smaller than that of 194 Ir (~18 eV). The above results prove that when the recoil is of only ~ 3 eV, the corresponding recombination probability p is negligible. When the mean recoil energy is 18 eV, the recombination probability po is equal to 0.8.
